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Abstract 
The main objective of this investigation was to assess the impacts of an eco-driving education session on the energy and 
environmental performance of a group of drivers as well as changes on their driving patterns. Driving behavior was assessed 
with an on-board monitoring device, the CarChip Pro. This on-board data logger allowed the characterization of driving 
patterns, collecting data regarding driving parameters - such as speed and acceleration - and engine parameters. Potential 
savings in fuel consumption and reduction of CO2 and NOx emissions were assessed based on the VSP “Vehicle Specific 
Power” methodology. 
A sample of 20 drivers was monitored in two distinct periods. Two groups were defined. A group of 9 drivers received at the 
end of the first monitoring period, an eco-driving educational session, where information regarding which conducts should be 
adopted in order to assume a more ecological driving behavior was shared as well as insight concerning their driving 
performance was given. The remaining drivers received no information. A total of 1364 days and 1928 hours of driving were 
monitored, corresponding to 8137 trips and 100212 km travelled. The results show that, after the eco-driving education 
session, drivers decreased the time spent in excessive speed and excessive engine speed by 24% and 38% respectively. A 
reduction in the number of events such as extreme accelerations and decelerations was also observed. The results indicate an 
average 4.8% fuel consumption decrease, corresponding to savings of 0.09 MJ/km and 6.56 g/km of CO2 emissions in the 
Tank-To-Wheel stage. Concerning NOx emissions a decrease of 8% was observed for this experimental group. 
© 2013 The Authors. Published by Elsevier Ltd. 
Selection and/or peer-review under responsibility of Scientific Committee. 
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1. Introduction 
Over the last decades, the transportation sector has faced criticism regarding its dependency on fossil fuels. 
The existing measures that have been mostly practiced so far to affect travel and driving behavior change focus 
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primarily in environmental (road infrastructure) or legislative (implementation of higher fines for speeding) 
intervention. Even though these measures are successful, they induce behavior change externally, not focusing on 
the intrinsic motivation effect on the driver (Paris and Van der Broucke, 2007). Solutions to overcome this trend 
have focused essentially on the development of alternative vehicle technologies and energy sources, leading to 
improvements in fuel efficiency (Saboohi and Farzaneh, 2008). However, over the last years increase attention 
has been given to driver behavior, in particular to the effects of education, training and feedback on behavior 
change. These methods have the ability to support these engineering solutions by giving information and 
motivating the driver to change their behavior (Goldenbeld et al. 2000).  
When drivers have access to the results of their actions, they will most probably change their behavior (Paris 
and Van den Broucke, 2008). A better understanding of driving behavior will help the driver not only to know his 
car better, drive in a safer way, improving road safety, but also to reduce fuel consumption and CO2 emissions 
(Wählberg, 2007). Recent investigation (Beusen et al. 2009; Barkenbus, 2010) has emerged on how travel and 
driving behavior change can induce a decrease on the road transportation sector environmental impact, both in 
terms of energy consumption and global and local pollutants emissions. Different types of programs focused on 
education, feedback, regulation and enforcement, targeting different aspects of driving behavior (e.g. speed, 
acceleration/deceleration, idling, etc.) may help the driver change behavior leading towards a reduction in 
emissions and to improvements in fuel efficiency (Handy et al., 2011).  
The use of on-board equipment (Haibo et al. 2008 and Gonçalves and Farias, 2005), to study improvements in 
fuel consumption and emissions has been addressed. However, it should not be ignored that fuel consumption 
depends on the style of driving, increasing the necessity to understand what is behind and how to change driving 
behavior. Furthermore, the employment of methodologies based on modeling tools, like Copert and Advisor 
(Markel et al., 2002; and Ntziachristos et al., 2000) or vehicle dynamic profile analysis (Jimenez-Palacios, 1999 
and EPA, 2002) is fundamental to estimate environmental gains. 
Eco-driving is a training program that provides drivers with educational tools to become more environmentally 
friendly and, therefore, to drive more efficiently and in a safer way as well. Eco-driving defends the adoption of 
certain driving practices such as anticipation of traffic flow, the ability to shift gears up as soon as possible and to 
keep a steady speed, decelerate smoothly and to manage extra energy use with care, like air conditioning, among 
others (Ecodrive, 2009)  In order to make people drive in a more pro-environmental way, the first step should be 
to show them what behaviors they could adopt, what are their habitual behaviors and then analyze the discrepancy 
that exists between their choices and eco-driving rules. Results from an on-line survey reveal that drivers consider 
anticipation behavior as less difficult to adopt as opposed to keeping a steady speed or shifting up gears and that 
middle-aged women and strongly environmentally oriented drivers perceive eco-driving behavior as easy to adopt 
(Delhomme, et al. 2013). In a study to assess self-report driving behavior changes after attending a driving 
education program, 75% of the drivers stated on a telephone survey done between one and a half and four years 
later that their driving habits changed after participating on the course (Nasvadi, 2007). 
A recent research developed to evaluate the long-term  impacts of an eco-driving training course using an on-
board logging device revealed significant differences in driving behavior after the training period, with an average 
6% decrease in fuel consumption and 0.26% 0.22% decrease In the percentage of time spent in heavy acceleration 
and deceleration (Beusen et al. 2009). Findings of another research using an Intelligent Speed Adaptation 
providing recommendations to the driver, revealed improvements not only in the number of 
acceleration/deceleration events but also a 10-20% reduction in fuel consumption and CO2 emission, without 
affecting considerably overall travel time (Barth and Boriboonsomsin, 2009). A study conducted with urban bus 
drivers in order to assess impacts of an eco-driving training course in their behavior revealed a 4.35% reduction in 
fuel consumption (Zarkadoula et al., 2007). Fuel consumption reductions in several scenarios were also found 
when analyzing the impacts of eco-driving using an optimal driving strategy (Saboohi and Farzaneh, 2009). 
When comparing different learning methods, a positive impact of eco-driving on driving behavior was 
observed independently of the type of education technique. However, eco-driving skills were better implemented 
after a training course than just receiving advices (Andrieu and Pierre, 2012). Another factor that affects driving 
behavior improvement can be the frequency of feedback given to drivers regarding their eco-driving performance. 
Findings reveal that drivers that receive information more sporadically (several times a week or month) maintain 
eco-driving skills for a longer period of time as opposed to those who receive information daily (Ando and 
Nishihori, 2012). 
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2. Experimental aims 
The aim of this paper was to assess the impacts of an eco-driving education session on the energy and 
environmental performance of a group of drivers as well as changes on their driving patterns. The assessment 
considered potential driving performance enhancements that resulted from the eco-driving education session 
given to the drivers. Indicators such as speed, decelerations and acceleration events, among others, were analyzed 
in two different driving monitoring periods with the use of an in-vehicle monitor assistant, the CarChip Pro. 
Potential savings in fuel consumption and reduction of CO2 and NOx emissions were estimated based on the VSP 
“Vehicle Specific Power” methodology. Since this methodology can be directly measured on-board, allowing the 
quantification of consumption and emissions to be done independently of the physical parameters of the vehicle, 
it is possible to achieve a precise energy and environmental characterization of the vehicles. An overview of the 
results regarding driving behavior before and after the eco-driving education session will be presented. 
For the present study it was hypothesized that drivers that participated in an eco-driving education session 
would reveal driving performance enhancements between driving monitoring periods, considering indicators such 
as idling, excess speeding, excess engine speed, fuel cut off, extreme accelerations and brakes. Also, it was 
anticipated that the group of drivers that did not participate in the eco-driving training session would not reveal 
differences in their driving performance, considering the mentioned driving indicators, between both monitoring 
periods. Differences in the distribution of VSP modes between monitoring phases were also expected to be 
observed in the group with training session. The opposite was expected for the group that didn’t participate in the 
training session.  
3. Methodology 
3.1. Experimental design 
A total of 20 drivers (14 male, 6 female) aged between 25 and 65, with at least 5 years of driving experience, 
participated in this project and voluntarily agreed to be monitored for a period of time. Participants driving 
patterns were monitored in two distinct phases and an experimental group (9 drivers) and control group (11 
drivers) were defined. The experimental group received an eco-driving educational session between monitoring 
periods, as well as information regarding their performance, whereas the control group received no information.  
In the first monitoring period, which covered a 2-3 month period for the experimental group and 10-15 days 
for the control group, participants drove the car daily in their usual routes for their daily activities such as driving 
to work, leisure trips, work related trips, etc. At the end of the first monitoring stage data was collected from their 
vehicles. The experimental group then participated on an eco-driving education session which lasted four hours. 
The results concerning their driving behavior were presented and discussed, and drivers also received an 
individual performance report containing information such as average of km travelled daily, number of daily 
trips, average speed, number of extreme events such as accelerations and decelerations, etc. Eco-driving rules 
were then presented to the drivers, giving them the knowledge to identify which behaviors they should change or 
adopt while driving in order to decrease their fuel consumption and consequently pollutant emissions. After the 
training session driving patterns of the participants were once again monitored for another period of 2-3 months. 
A final session took place after the second monitoring period, in which the drivers were presented with their 
progress results, comparing both monitoring periods’ results. The drivers of the control group received no 




3.2. Experimental tool 
Data was collected from the vehicles from the OBD II (On-board Diagnostic) Port. This communication port 
records data related with engine performance and driving patterns, giving access and monitoring information 
from various vehicle sub-systems, and is usually found around the dashboard or the steering wheel area (Figure 
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1a). For this project, the CarChip Pro (Davis Instruments) was selected to collect data from the vehicle. The 
CarChip Pro is an engine performance and driving data logger that collects data from the vehicles’ on-board 
computers and gathers information such as trip duration, mileage, vehicle speed, throttle position, engine load, 
intake air flow rate, manifold air pressure and temperature, as well as number of events such as hard and extreme 
brakes and accelerations. The data collected is downloaded to a computer, presenting data in summary tables, 








Fig. 1. On-board monitor assistant (CarChip Pro) installed into the OBD-II (On-board diagnostic port) 
3.3. Data analysis using VSP methodology 
Recent models based on on-board measurements have been developed to study vehicle’s environmental 
performance. In this case, the VSP “Vehicle Specific Power” methodology was used as explanatory variable to 
assign fuel consumption and CO2 and pollutant emissions according to the driving power demand in a second-by-
second basis (EPA, 2002,). VSP can be defined as the estimation of power per unit mass of the vehicle. Among 
the advantages of this methodology it is worth mentioning that specific power can be directly measured and the 
emissions quantification can be done independently of the physical parameters of the vehicle, such as vehicle 
type, weight, engine size, etc. (Jimenez-Palacios, 1999). The following equation is used for light-duty vehicles 
assessments:  
 
Eq. 1  ܸܵܲ ൌ ݒ ή ሺͳǤͳ ή ܽ ൅ ͻǤͺͳ ή ݃ݎܽ݀݁ ൅ ͲǤͳ͵ʹሻ ൅ ͵ǤͲʹ ή ͳͲିସ ή ݒଷ 
 
where VSP is vehicle specific power (m2/s3); v is the instantaneous vehicle speed (m/s); a is the instantaneous  
acceleration (m2/s).  
The CarChip pro doesn’t collect data regarding the road grade, so it was not included in the calculations. Also, 
the grade effect is lost, since most trips are mainly commuting trips, where drivers make the same routes in two-
ways. 
In this model the data collected under on-road measurements that have a similar power per mass (W/Kg) 
demand are grouped together, leading to the development of modes or bins. As can be seen on Table 1, VSP is 
divided in 14 modes in the case of light-duty vehicles. Modes 1 and 2 present negative values of VSP and 
concern deceleration or negative road slopes. Idling is represented in mode 3. Beyond this mode, the higher the 
speed and accelerations the vehicle reaches, and consequently the power demand, the higher the mode. Even 
though each mode presents statistically different fuel consumption, none is dominant in the estimation of the 
trip’s fuel consumption. 
This same approach can be used for tailpipe emissions. Statistical information of pollutants emissions mass 
rates are provided for each VSP mode. The environmental performance of the vehicle depend on the vehicle and 
its operation and, therefore, drivers reveal different fuel use patterns per km due to their speeds profile and road 
topography, reflected by different time distribution in each VSP mode.  
Table 1. VSP binning and ranges of W/kg for each mode 
VSP Mode W/kg VSP Mode W/kg VSP Mode W/kg
1 VSP<-2 6 7VSP<10 11 23VSP<28
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2 -2VSP<0 7 10VSP<13 12 28VSP<33
3 0VSP<1 8 13VSP<16 13 33VSP<39
4 1VSP<4 9 16VSP<19 14 VSP39
5 4VSP<7 10 19VSP<23
 
Regarding vehicle fuel and pollutants emissions, it is not possible to characterize all vehicles with on-road 
measurements. When indicators such as mass air flow or engine load are not provided by OBD data, the approach 
developed by Duarte (2013) was used to estimate fuel consumption. NOx estimates were provided for all diesel 
vehicles using this methodology, since no tailpipe measurements were made on the vehicles. This methodology, 
based on the VSP model, proposes that energy and environmental performance of the vehicle can be estimated 
using only public available data from the European certification cycle information, excluding the need to measure 
individual vehicles. 
With the CarChip Pro data-logger it was possible to collect vehicle dynamics (speed and acceleration) and 
engine data. This data allowed the estimation of fuel consumption for gasoline spark-ignition vehicles and diesel 
compression-ignition vehicles (Duarte, 2013). 
3.4. Events definition 
The first step regarding the data analysis was to organize the data collected on-board with the CarChip Pro for 
each driver separately. The data were organized in terms of number of trips, travel time (s), distance (km), speed 
(m/s), time in each speed band (s), mass air flow, engine speed, acceleration, fuel cut off, VSP distribution, brakes 
and accelerations. Table 2 presents the main definitions used for data analysis.  










Given the small number of extreme brake and extreme acceleration occurrences, those were included in the 
analysis groups of hard brakes and hard accelerations, respectively. Hence those were organized into two groups: 
extreme brakes and extreme accelerations. In order to identify potential outliers that drastically changed their 
driving contexts from the first to the second phase, a weighted analysis was performed concerning time spent in 
each speed band (50%) and average speed (50%) for each driver. Drivers with results above 40% were considered 
outliers. Two drivers presented these results and therefore were excluded from the results analysis. 
3.5. Statistical analysis 
In order to test potential differences in driving performance indicators between the two monitoring periods, for 
both the experimental and the control groups, the statistical t-test was performed. Since in this study the objective 
is to assess potential differences between two distinct periods, a paired two-tailed t-test performed for both 
groups. A 95% confidence interval was assumed, considering a significance level of 0.05. If the calculated P 
value was below this threshold then it was asserted that the difference between both monitoring periods was 
significant. If the P-value was equal or above the threshold the difference between the two phases was considered 
not statistically significant. 
Events Description Events Description 
Speed bands 
Idle Hard brake 0.34G  Brake Force0.51G 
0-50 km/h Extreme brake Brake Force > 0.51G 
51-90 km/h Hard acceleration 0.31G  Acceleration Force0.45G 
91/120 km/h Extreme acceleration Acceleration Force > 0.45G 
>120 km/h Excessive engine speed RPM>2500 and Speed <120 km/h 
Excess speed >120 km/h Fuel cut off RPM=0 or Eng. Load =0 or  Eng. Load <20 and RPM >1200 and VSP <0 
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4. Results 
4.1.  Drivers mobility profile 
The following results will focus on the mobility patterns presented by the drivers with information collected 
from the on-board monitoring device. From a global point of view, 1364 days and 1928 hours of driving were 
monitored, corresponding to 8137 trips and 100212 km travelled (Table 3). 
Table 3. Total monitored driving indicators. 
Days Time (h) Trips km 
1364 1928 8137 100212 
 
As can be seen on Table 4, on average, participants drove their cars 88% of the time monitored, making 6.05 
trips per day, travelling a distance of 68.64 km at an average speed of 46.14 km/h. Per 100km, drivers make on 
average 2.1 and 3.0 extreme accelerations and brakes, respectively. Drivers spend most of their driving time on 
lower speed bands, driving on average 50% of time on below 50km/h and spend 15% of the time idling (Table 5). 
Table 4.Total sample mobility characterization 
Daily car 





Average 88 6.05 68.64 46.14 2.10 3.00 
STDEV 10 2.09 40.62 14.15 5.64 4.50 
Sample (90% CL, 
20% Deviation) 0.73 6.69 19.70 5.29 408.03 126.52 
















Cut Off (%) 
Average 15 50 20 8.5 6.5 6 14 
STDEV 7 11 10 6 7 7 9 
Sample (90% CL, 20% 
Deviation) 13.45 2.56 15.75 28.86 66.44 71.74 20.71 
 
Due to the sample small size and its heterogeneity, the results reveal high standard deviations (STDEV) for 
some of the variables, mainly for events such as accelerations and decelerations are concerned. This indicates that 
a larger sample is necessary in order to have more statistically relevant results. 
Figure 2 presents the average percentage of time in each VSP mode for all drivers in the first monitoring 
period. As can be seen, and confirming the values presented in table 5, drivers spend on average most of their 
time in mode 3, which represents idling (20%), and lower VSP modes related to lower speeds. It is also possible 
to observe that drivers spend about 4% of time in high modes, such as mode 10 and 11, related to speeds above 
120 km/h or strong accelerations. 
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Fig. 2. Average percentage of time spent in each VSP mode for each driver and total sample of drivers, in the first monitoring period. 
4.2. Impacts of eco-driving education session 
The following section focus on the results obtained concerning the impacts of the eco-driving training session 
on driving patterns. When comparing both monitoring periods, several indicators were assessed such as number 
of events per 100km, excessive speeding, idling, excessive engine speed, and percentage of time in fuel cut off.  
Regarding the comparison of the VSP time distribution between both monitoring periods for the group that 
participated in eco-driving education session, no significant differences were found for VSP modes 1 to 3 and 8 to 
14, since the P-value was always equal or higher than 0.05. However, the difference was significant for VSP 
modes 4 (P=0.0058), 5 (P=0.00033), 6 (P= 0.000044) and 7 (0.0021). Concerning the control group no significant 
differences were found in the VSP modes, except for VSP mode 8 (P=0.027).  
Figure 3 (a) presents the VSP time distribution for the experimental group that participated in the eco-driving 
education session in both monitoring periods. A shift in the VSP distribution between both monitoring periods 
can be observed, as supported by the statistical differences found with the calculation of the t-test. Drivers 
increased on average the time spent in lower modes, starting to drive more time in modes 4 to 7, which are related 
to a more adequate use of the engine as well as to more lower and steady speeds. Even though the reduction of the 
average time in higher VSP modes (modes 8 to 14), related to higher speeds, was not found to be significant, it is 
possible to observe in Figure 3 (a) the shift from higher to lower VSP modes. When observing the control group’s 
average distribution no significant changes can be analyzed between phases, as mentioned previously. As can be 
seen in Figure 3 (b), in the second phase, a peak in mode 8 can be observed, indicating that participants drove 
more time in steady speeds around 120 km/h.  
 
Fig. 3 (a). Average percentage of time spent in each VSP mode for group with eco-driving .education session; (b) for control group in both 
monitoring periods. 
 
Concerning driving performance indicators, as expected no significant changes were found between both 
monitoring periods where the control group is concerned, since all p-values were higher than 0.05. When 
analyzing changes for the experimental group in both monitoring periods, significant difference was only found in 
one indicator, the fuel cut off. The difference in driving time spent in fuel cut off between phase 1(M = 18.3%, 
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VAR = 0.9%) and phase 2 (M = 7.3%, VAR = 0.1%) was statistically different, t(8) = 4.24, p = 0.0028 two-tailed. 
As presented in Figure 4, it is possible to observe the decrease regarding the average time in fuel cut for the 
experimental group. This indicator is related to a correct use of the gear shift and acceleration, this statistic 
difference is not positive, since drivers should have increased or maintained time spent in fuel cut off Regarding 
the other driving performance indicators, no significant differences were found in time spent idling, in excess 
speeding, excess engine speed and extreme number of accelerations and brakes, since the p-values were higher 
than 0.05.  
Even though the differences between phases were not statistically different in the experimental group, it was 
possible to observe some differences between the two monitoring periods. Regarding the number of extreme 
accelerations per 100 km, a reduction from 2.9 to 0.22 accelerations per 100km was observed, corresponding to a 
92% decrease in the event (Table 6). From monitoring phases 1 and 2, the number of extreme brakes decreased 
20%, time spent in excess engine speed and speed reduced 38% and 24%, respectively, as seen in Table 6.  
 
Fig. 4. Percentage time spent in fuel cut off by group with eco-driving education session and control group in both monitoring periods. 












Fuel cut off 
(%) 
Eco-driving group -24 0 -92 -20 -38 -71 
Control group -48 -10 2 11 8 -16 
4.3. Energy and environmental impacts 
The assessment of the impacts of the eco-driving education session on energy and environmental impact was 
done based on VSP methodology, as mentioned previously. A new approach based on this methodology was used 
when not enough information was provided by the OBD port to estimate fuel consumption.  
Considering that vehicle characterization using VSP methodology is independent of drivers’ driving patterns, 
fuel consumption and pollutant emission estimates representativeness improve with the amount of time spent in 
each VSP mode. Therefore, these indicators were calculated with data from both monitoring phases altogether. 
Overall, between both monitoring periods, an average of 4.8% fuel consumption reduction is observed in the 
group that received the eco-driving education session, as can be seen in Table 7. This corresponds to a decrease of 
0.09 MJ/km spent in the Tank-To-Wheel (TTW) stage, which concerns the utilization stage related to driving the 
vehicle when considering a life cycle analysis approach (Table 7). Regarding CO2 emissions in a TTW stage, a 
6.56 g/km decrease is observed for the experimental group (Table 7). Regarding the control group no significant 
differences between monitoring periods is observed where fuel consumption is concerned.  
NOx estimations were calculated for Diesel vehicles and based only on vehicle certification data and 
characteristics as inputs (Duarte, 2013). In this sense, NOx estimations were only calculated for 11 drivers, 8 from 
the experimental group and 3 from the control group. Between both monitoring periods, a similar decrease of 9% 
and 8% in NOx emissions was observed for the control group and experimental group, respectively.  
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Table 7. Decrease in fuel, MJ/km, CO2 and NOx between both monitoring periods 
 Energy  
consumption (percentual 
reduction in l/100 km) 
NOx (g/km) 
Energy and CO2 savings 
TTW (MJ/km) TTW CO2 (g/km) 
Eco-driving group -4.8% -8% -0.09 -6.56 
Control group -0.2% -9% -0.001 -0.12 
5. Discussion and conclusions 
This paper focuses on the potential impacts of an eco-driving education session on a group of drivers whose 
driving behavior was monitored for a period of time. Impacts were assessed not only in terms of fuel 
consumption, CO2 and NOx emissions but also considering changes in driving patterns, analyzing indicators such 
as excessive speed, decelerations and accelerations events. A VSP “Vehicle Specific Power” methodology was 
used to estimate environmental performance. Drivers agreed to be monitored with an on-board device in two 
separate periods, and a group of the participants was selected to participate in an eco-driving education session, 
where eco-driving techniques were shared with the drivers, as well as insights regarding their performance in the 
first monitoring period.  
Drivers were monitored in two distinct periods, covering a total of 1364 days and 1928 hours of driving, in 
which 8137 trips were made and 100212 km were travelled. Even though no significant statistical difference was 
found in driving performance indicators between both monitoring periods, it is possible to observe that the eco-
driving education session had an effect on drivers driving behavior, with the decrease of events such as extreme 
accelerations and brakes. These impacts are reflected in changes in fuel consumption and pollutant emissions 
between both monitoring periods. The 4.8% decrease in fuel consumption observed is consistent with other 
findings such as those of Beusen et al. (2009) and Zarkadoula et al. (2007). Impacts on NOx reveal a decrease of 
8% in g/km after the first monitoring period. Regarding other driving behavior indicators, decreases in the 
number of extreme accelerations and decelerations, time spent speeding and in excessive engine speed are also in 
accordance with other findings (Beusen et al, 2009; Barth and Boriboonsomsin, 2009 and Andrieu and Pierre, 
2012).  
A significant difference in time spent in fuel cut off was observed between monitoring periods in the group of 
drivers that participated in the eco-driving training session. However, this difference is not positive. After the 
education session on eco-driving, driver’s decreased time driven in fuel cut off, which occurs when drivers shift 
gears and accelerate correctly. Also, no changes were found regarding time spent idling. These results indicate 
that drivers might perceive and adopt some behaviors more easily than others. Other findings have demonstrated 
that drivers consider keeping a steady speed or shifting gears up, as more difficult to adopt then to anticipate 
behavior in driving situations (Delhomme, et al. 2013). Therefore, the time that each driver needs to accept and 
start practicing eco-driving advices should be considered as well as their abilities to maintain the new behaviors, 
since over time drivers behavior can tend to deteriorate (Beusen et al, 2009; and Barth and Boriboonsomsin, 
2009). Another aspect to take into consideration regarding the effects of eco-driving techniques is how much 
environmentally oriented the driver is and if this educational instrument is the more adequate or if another tool is 
more appropriate, like the use of an ICT device aboard the vehicle giving real-time feedback to the driver about 
the performance.  
In summary, this research provides indication that driving behavior can be influenced by an eco-driving 
education session, with reductions in fuel consumption and pollutants emissions. The next foreseen step is to 
enlarge the sample of driver in order to obtain significant changes between monitoring periods and, therefore, 
statistically validate the results. A better understanding of driver’s perceptions and attitudes towards their driving 
skills, as well as their views towards a more efficient driving, should be considered. Also, driving behavior should 
be assessed with the analysis of the potential impacts of personal characteristics such as gender, age and other 
variables like type of vehicle and environmental consciousness. Different types of feedback as well as frequency 
are interesting aspects to take into consideration, since some drivers might respond better to other educational 
tools or need more feedback about their performance than others. 
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